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A NON-BLOCKING DEVICE FOR SWITCHING ATM CELLS 

The field of the invention is that of digital data 
transmission. To be more precise, the invention concerns 
switching ATM (Asynchronous Transfer Mode) cells between 
5 a plurality of incoming channels and a plurality of 

outgoing channels, in particular in the case of variable 
bit rate ATM services. 

The general principle of ATM transmission is well 
known and many techniques for implementing switching 

10 nodes between inputs and outputs have already been 

proposed. One criterion for estimating the efficacy of 
such techniques is cell loss rate, in other words the 
risk of blocking within a switching node. 

This risk is relatively high in prior art 

15 techniques, in particular in the context of variable bit 
rate services. It can happen that cells accepted at an 
input of the switching node cannot be transferred to the 
required output because of excessive congestion on one of 
the internal links of the switching node. 

20 The techniques most widely used at present are based 

on the Clos structure which is described for example in 
"A study of Non-Blocking Switching Networks" by C.Clos 
(The Bell System Technical Journal, pp 406-424, March 
1953) . 

25 Figure 1 shows a Clos network. It has three stages: 

- an inlet stage 11 comprising a plurality of 
matrices 111 with R inputs 112 and K outputs 113; 

- a central (intermediate) stage 12 comprising K 
matrices 121 each connected to one of the outputs 113 of 

30 each of the input matrices 111; and 

- an outlet stage 13 comprising the same number of 
matrices 131 as the inlet stage 11, each of the matrices 
131 having K inputs 132 respectively connected to the K 
matrices 121 of the central stage 12 and R outputs 133. 

35 Using a plurality of stages minimizes both the 

number of connection points and the size of the matrices. 
The above technique is effective if the switched 
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calls are at fixed bit rates. It can then be shown that 
it is sufficient for K to be greater than or equal to 
2R-1 for the network to be non-blocking. In a non- 
blocking network any free input (i.e. any input able to 
5 accept a new call) can be connected to any free output. 

The essential problem with the ATM technique is 
that it is called upon to transmit calls with variable 
bit rates which can sometimes require a very low or even 
zero bit rate and which can at other times require a high 

10 bit rate up to some given peak bit rate. 

When a Clos structure is used, this leads to 
considering each call to have a fixed bit rate equal to 
its peak bit rate. Clearly the above approach is 
particularly ineffective, especially when calls come in 

15 bursts, and feature long time periods in which the bit 
rate is low. A high bandwidth is then reserved 
permanently, to no good purpose. 

Consider for example two calls with low levels of 
activity but requiring high bandwidths when they are 

20 active. If there is a low probability that their times 
of activity are the same they can use the same path. On 
the other hand, on the basis of the peak bit rate, 
cohabitation on the same path is impossible. 

For a given switching structure it would be 

25 possible at all times to test the validity of the 

selected paths against the specific multiplexing law 
employed. However, there is no a priori method of 
quantifying the blocking of a network of the above kind, 
given the infinite number of possible combinations of 

30 traffic on the incoming and outgoing links. 

One object of the invention is to alleviate the 
drawbacks of the prior art. 

To be more precise, a first object of the invention 
is to provide a non-blocking device for switching ATM 

35 cells. In other words, the object of the invention is to 
provide a device of the above kind that can provide 
switching between any free input and any free output. 
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The invention applies in particular to switching 
variable bit rate calls multiplexed at the input and/or 
at the output. For this type of system a traffic 
acceptance law is defined guaranteeing a probability of 
5 saturation below a given threshold (conventionally 10 x ) . 
A call can then be accepted on a link if the total 
traffic has an acceptable saturation probability. 

Given this approach, the object of the invention is 
to provide a switching device that guarantees a 
10 saturation probability on the intermediate links that is 
less than or equal to that accepted (in accordance with 
the same law) on the input and output links. 

In other words, an object of the invention is to 
provide a device of the above kind that is statistically 
15 non-blocking. 

The above objects, together with others that become 
apparent below, are achieved according to the invention 
with the aid of a device for switching ATM cells 
establishing a single path per virtual circuit, having 
20 N.R inputs and N.R outputs, N and R being two integers 
not less than two, the device comprising at least two 
stages, including an inlet stage having R.N sets of Q 
outputs and an outlet stage having R.N sets of Q' inputs, 
characterized in that for the flow of data carried 
25 by any intermediate link that is part of the single path 
set up between an input and an output to be a subset of 
the incoming flux at that input and also a subset of the 
outgoing flux at that output, each input of the inlet 
stage can be connected to an output of the inlet stage 
30 which can be selected only from Q outputs exclusively 
associated with that input; and 

in that each output of the outlet stage can be 
connected to an input of the outlet stage which can be 
selected only from Q' inputs of the outlet stage 
35 exclusively associated with that output. 

Accordingly, the device in accordance with the 
invention uses a tree structure with perfect meshing at 
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link level. 

The same multiplexing rule is advantageously used 
on the incoming links and on the outgoing links of all 
said stages. 

5 It can easily be shown that in this case each 

intermediate link can convey only a subset (or in an 
extreme situation the same set) of traffic accepted on 
each incoming link and each outgoing link. It is 
therefore certain that the saturation probability is less 
10 than or equal to that of the input and output links. 

In other words, the switching network is 
"transparent" in terms of blocking probability. If 
traffic (or a service) can be accepted at an input and an 
output, it is certain that it can be transmitted from one 
15 to the other. 

The invention is independent of the multiplexing 
law adopted at the inputs and the outputs. 

Various architectures can be considered for a 
device of the above kind. For example it may comprise 
20 only an inlet stage and an outlet stage each comprising N 
switching matrices, and be characterized: 

in that, Q being equal to N, each matrix of the 
inlet stage has R inputs and R.N outputs organized into R 
sets of N outputs, each set corresponding to a respective 
25 one of the R inputs; in that each input of that matrix 

can be connected to an output of that matrix which can be 
selected only from N outputs of the set of outputs 
corresponding to that input; 

in that, Q' being equal to N, each matrix of the 
30 outlet stage has R outputs and N.R inputs; and in that 
each output of that matrix can be connected to an input 
of that matrix which can be selected only from R.N inputs 
of that matrix; and 

in that each of the N outputs of each set of outputs 
35 of the first stage is connected to an input of a 

respective one of the N matrices of the outlet stage. 

The above structure nevertheless pre-supposes large 
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matrices for the second stage. Another embodiment 
comprises an inlet stage, a central stage, and an outlet 
stage and is characterized: 

- in that, Q being equal to R, the inlet stage 

5 comprises N matrices each having R inputs and R 2 outputs, 
those outputs being organized into R sets of R outputs 
each corresponding to one of said R inputs, and in that 
each input of that matrix can be connected to an output 
of that matrix which can be selected only from R outputs 
10 of the set of outputs corresponding to that input; 

- in that the central stage comprises R sets of R 
matrices each having N inputs and N outputs, the R 
outputs of each set of outputs of the inlet stage being 
connected to inputs belonging to the same set of R 

15 matrices of the central stage; and 

- in that, Q' being equal to R, said outlet stage 
comprises N matrices each having R 2 inputs and R outputs, 
those R 2 inputs being organized into R sets of R inputs, 
each set respectively corresponding to one of those R 

2 0 outputs; and in that each output of that matrix can be 
connected to an input of that matrix which can be 
selected only from R inputs of the set of inputs 
corresponding to that output; and in that the R inputs of 
each set are respectively connected to R outputs 

25 respectively belonging to the R sets of matrices of the 
central stage. 

It is therefore possible to use smaller, 
conventional matrices. 

In another embodiment the device of the invention 

30 can comprise an inlet stage, a central stage, and an 
outlet stage and be characterized: 

- in that Q and Q' are equal to R, 

- in that the central stage includes R 2 matrices, 

- in that the inlet stage and the outlet stage each 
35 comprise R.N switching matrices, 

- in that the matrices of the inlet stage and the 
matrices of the central stage are organized into R sets 
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each including N matrices of the inlet stage and R 
matrices of the central stage and the matrices of the 
outlet stage are organized into N sets of R matrices; 

- in that each of the R.N matrices of the inlet 
5 stage has a single input and R outputs, 

- in that each of the R 2 matrices of the central 
stage has N inputs and N outputs, the N inputs being 
respectively connected to an output of each of the 
matrices of the inlet stage that belong to the same set 

10 of matrices; and 

- in that each of the R.N matrices of the outlet 
stage has R inputs and a single output, those R inputs 
being connected to outputs respectively belonging to the 
R sets of matrices of the central stage and of the inlet 

15 stage. 

A new type of matrix specifically adapted to the 
invention is then used. 

N and R are then preferably chosen so that N = 2 . R 2 
if the device has three stages. This structure is the 
20 most effective one, in particular for assuring 

homogeneity between narrowband networks and broadband 
networks, since this allows the same matrices to be used. 

Other features and advantages of the invention 
become apparent on reading the following description of 
25 preferred embodiments of the invention given by way of 
illustrative and non-limiting example only and from the 
accompanying drawings, in which: 

- Figure 1, already discussed in the preamble, 
shows the known principle of a Clos network; 

30 - Figure 2 is a block diagram of a two-stage 

switching network in accordance with the invention; 

- Figure 3 shows a different embodiment of a 
switching network with three stages; 

- Figures 4A and 4B show an advantageous structure 
35 based on the network from Figure 3 allowing broadband 

transfers (Figure 4B) and narrowband transfers (Figure 
4A) ; and 
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- Figure 5 also shows a three-stage switching 
network in accordance with the invention, including lxR 
matrices . 

The invention concerns a non-blocking ATM cell 
5 switching device or network using statistical 

multiplexing, in particular for variable bit rate ATM 
services . 

Figure 2 shows the general principle of the 
invention in the case of a network having two stages, an 

10 inlet stage 21 and an outlet stage 22. The inlet stage 

21 comprises N input matrices 211 x through 211 N which each 
receive R incoming (or input) links 212-l through 212 R and 
which each have R.N intermediate links 213 1(1 through 
213 R(N . The outlet stage 22 comprises N output matrices 

15 221i through 221 N which each also receive R.N intermediate 
links 222 1;1 through 222 NfR and deliver R outputs 223 x 
through 223 R . 

Each link 212 ± , 213 ± and 223 k conforms to the same 
traffic acceptance law (for example a saturation 

20 probability less than 10" x ) . 

The input matrices 21 i are organized so that the 
incoming flux of data at each input 212 ± can be directed 
to any matrix 22 t of the outlet stage. In other words, a 
tree structure is used which can define N possible 

25 connections for each input and no more than N (N is the 
number of matrices in the outlet stage in this 
embodiment) . 

Similarly, each matrix 221 ± of the outlet stage can 

receive data from each input 212i of the inlet stage. The 
30 flux conveyed by each of the intermediate links 222 k 

reaching a matrix 22^ can be transmitted to any of its 

outputs 223 ± . 

There is no risk of blocking on the intermediate 

links 222 k . They always carry: 
35 - a subset (or possibly the complete set) of 

traffic accepted on the input link from which they 

originate; and 
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- a subset (or possibly the complete set) of 
traffic accepted on the output link to which they lead. 

By definition the traffic accepted on these input 
and output links conforms to a predefined multiplexing 
5 law . 

Note however that the Figure 2 structure requires 
large matrices in the second stage because of the large 
number of possible connections. 

It is possible to implement the invention using 
10 smaller matrices by constructing a three-stage switching 
network like that shown in Figure 3. 

The inlet stage 31 comprises N matrices 311! through 
311 N each associating R inputs 312 L through 312 R with R 2 
outputs 313 X/1 through 313 R/R . Symmetrically, the outlet 
15 stage 33 also has N matrices 331-l through 331 N which each 
receive R 2 inputs 332 X/1 through 332 R/R and each deliver R 
outputs 331 x through 333 R . The intermediate (central) 
stage 32 comprises R groups of R NxN matrices 321 X/1 
through 321 RfR . 

20 The links between the various stages are organized 

so that the flow received by each input of a matrix 311 ± 
of the inlet stage can be transmitted to any of the 
corresponding R matrices 321 i/X through 321 i/R . Similarly, 
each output matrix 311 ± can receive data from each matrix 

25 321 k of the central stage. To be more precise, each 
output link 331 ±i can receive data from any of the R 
matrices 321 lfi through 321 R/i . 

As in Figure 2, and for the same reasons, the 
Figure 3 network is non-blocking. 

30 For example, the above network can be implemented 

using conventional 16x16 matrices. For a network with 
16x3 = 58 622 Mb/s ATM links, equivalent to a prior art 
network with 58 links (or 16x4 limited to 80%), the 
following are used: 

35 - 16 3x9 input /output matrices, and 

- 9 16x16 central matrices, 

i.e. 25 16x16 matrices rather than the 24 in the 



9 



prior art network. The device in accordance with the 
invention therefore requires one additional matrix. On 
the other hand, it can multiplex all types of service 
(including services at 600 Mb/s). For services with a 
5 peak bit rate of 10 or 20 Mb/s, for example, such 

multiplexing allows up to five times more traffic to be 
connected. 

Accordingly the device in accordance with the 
invention makes it possible to envisage a bit rate of 

10 3000 Mb/s whereas a network operating on the basis of the 
peak bit rate alone, without allowing for the "bursty" 
nature of the traffic, can of course switch only 600 Mb/s 
per link. In practice the link is further restricted to 
a maximum bit rate of 150 Mb/s (otherwise the expansion 

15 would have to be even greater) . 

The values N and R are advantageously chosen so 
that N = 2R 2 if the device has three stages. This 
provides a simple way of assuring homogeneity between the 
"narrowband" network and the "broadband" network. 

20 This is shown in Figures 4A and 4B. In this 

example N = 32 and R = 4. The matrices 41 of the inlet 
stage and the matrices 42 of the outlet stage are 16x16 
matrices. The matrices 43 of the central stage are 32x32 
matrices. Figure 4A shows a "narrowband" network 

25 switching device. Each of the 16 inputs of a matrix of 
the first stage 41 can be connected to any of the 16 
outputs of that matrix. Each of the 16 outputs of a 
matrix of the last stage 42 can be connected to any of 
the 16 inputs of that matrix. 

30 Figure 4B shows a "broadband" network device, of 

the type shown generally in Figure 3, for which N = 32 
and R = 4. Only four (from sixteen) inputs of each 
matrix of the first stage 41 are used. Each can be 
connected to one of four outputs of that matrix 

35 exclusively associated with that input. Only four (from 
sixteen) outputs of each matrix of the last stage 42 are 
used. Each can be connected to one of four inputs of 
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that matrix exclusively associated with that output. 

It is a simple matter to derive a "narrowband" 
network from a "broadband" network, as shown in Figure 
4A, because all that is required is to use 16 inputs per 
5 matrix 41 and 16 outputs per matrix 42 for the 

"narrowband" network or only 4 inputs per matrix 41 and 4 
outputs per matrix 42 for the "broadband" network. The 
switching device as a whole remains unchanged. 

In practice the "broadband" network (Figure 4B) is 
10 derived from the "narrowband" network (Figure 4A) . The 
matrices are then used incompletely (only 4 inputs or 4 
outputs) and restricted routing is employed in the input 
and output matrices. 

Figure 5 shows another implementation of the 
15 technique of the invention. Instead of using prior art 
(NxN) matrices incompletely, specially designed lxR 
matrices are used (associating an input with R outputs 
or, symmetrically, R inputs with one output) . 

Using this technique there are R input blocks 41 1 
20 through 41 R and N output blocks 42 1 through 42 N . 

Each input block 41 ± comprises: 

- N input matrices 411 t through 411 N each having a 
single input 412 1 through 412 N and R outputs 413 1;1 through 
413 NjR . In this embodiment each input is associated with 

25 R links respectively corresponding to the R matrices of 
the next stages; and 

- R central matrices 414 x through 414 R each having N 
inputs and N outputs. Each input corresponds to a 
distinct input matrix. 

30 Each of the N output blocks 42 L comprises R matrices 

421 x 421 R each having a single output 422 x 422 R and 
receiving R links 423 i;1 through 423^ from the respective 
R input blocks 41 1 41 R . 

In this structure each link 4131 carries only a 

35 subset of traffic from the associated input and each link 
423! carries only a subset of traffic from the associated 
output. This structure highlights how the invention 
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functions, namely by demultiplexing input traffic and 
then demultiplexing outgoing traffic so that certain 
traffic mixes are avoided. 

Note that the matrices used are of optimum size. 
5 Figure 5 also shows clearly that the structure of 

the device of the invention very readily enables 
broadcasting, which is particularly important in the case 
of "broadband" services. 

Of course, the use of lxR matrices described here 
10 in a three-stage system can readily be transposed to the 
two-stage device shown in Figure 2. 
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CLAIMS 

1. A device for switching ATM cells establishing a single 
path per virtual circuit, having N.R inputs and N.R 
outputs, N and R being two integers not less than two, 

5 the device comprising at least two stages, including an 
inlet stage (21; 31; 411^ 411 R ) having R.N sets of Q 
outputs (213 12 ; 313 1X ; 413 n ) and an outlet stage (22; 33; 
421!, 422 R , ...) having R.N sets of Q' inputs (223 x ; 333 x ; 

442 x ) , 

10 characterized in that for the flow of data carried 

by any intermediate link (213 if 222 j; 313 ±/ 332j, 413 ± , 
423j) that is part of the single path set up between an 
input and an output to be a subset of the incoming flux 
at that input and also a subset of the outgoing flux at 

15 that output, each input (212 x ; 312 x ; 412-J of the inlet 
stage can be connected to an output of the inlet stage 
which can be selected only from Q outputs (213 llr 213 R1 ; 
313!, 313 1R ; 413 llf 413 1R ) exclusively associated with 

that input; and 

20 in that each output (223i; 331i,- 422 x ) of the outlet 

stage can be connected to an input of the outlet stage 
which can be selected only from Q' inputs (222 llf 222 1R ; 
332n, 332 R li; 423n, 423 1R ) of the outlet stage 

exclusively associated with that output. 

25 

2. A switching device according to claim 1 including only 
one inlet stage (21) and one outlet stage (22) each 
including N switching matrices, characterized: 

in that, Q being equal to N, each matrix (211!) of 
30 the inlet stage has R inputs {212 lr 212 R ) and R.N 

outputs (213!!, 213 R ) organized into R sets of N 
outputs, each set corresponding to a respective one of 
the R inputs; in that each input {212 x ) of that matrix can 
be connected to an output of that matrix which can be 
35 selected only from N outputs (213n, 213 R1 ) of the set 
of outputs corresponding to that input; 

in that, Q' being equal to N, each matrix of the 
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outlet stage has R outputs (223 lf 223 R ) and N.R inputs 
(222 llf 222 1R ) ; and in that each output (223j) of that 
matrix can be connected to an input of that matrix which 
can be selected only from R.N inputs (222 llf 222 1R ) of 

5 that matrix; and 

in that each of the N outputs (213 11# 213 1N ) of 
each set of outputs of the first stage is connected to an 
input (222 llf ...) of a respective one of the N matrices of 
the outlet stage. 

10 

3 . A switching device according to claim 1 including an 
inlet stage (31), a central stage (32), and an outlet 
stage (33) ; characterized: 

- in that, Q being equal to R, the inlet stage (31) 
15 comprises N matrices (311!, ...) each having R inputs 

{312 lr ...) and R 2 outputs (313 llf ...) , those outputs being 
organized into R sets of R outputs each corresponding to 
one of said R inputs, and in that each input (312 x ) of 
that matrix can be connected to an output of that matrix 
20 which can be selected only from R outputs (313 n , 313 R1 ) 
of the set of outputs corresponding to that input; 

- in that the central stage (32) comprises R sets of 
R matrices (321 1X , ...) each having N inputs and N outputs, 
the R outputs of each set of outputs of the inlet stage 

25 being connected to inputs belonging to the same set of R 
matrices of the central stage; and 

- in that, Q' being equal to R, said outlet stage 
(33) comprises N matrices (331 x , ...) each of those matrices 
having R 2 inputs {332 lr ...) and R outputs (333 lf ...) , those 

30 R 2 inputs being organized into R sets of R inputs, each 

set respectively corresponding to one of those R outputs; 
and in that each output {323 lf ...) of that matrix can be 
connected to an input of that matrix which can be 
selected only from R inputs (322 1X , 322 R1 ) of the set of 

35 inputs corresponding to that output; and in that the R 
inputs (322 xl , 322 R1 ) of each set are respectively 
connected to R outputs respectively belonging to the R 
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sets of matrices of the central stage (32). 

4. A switching device according to claim 1 including an 
inlet stage (411!, ...) , a central stage (414 x , ...) , and an 
5 outlet stage (421 x , ...) ; characterized: 

- in that Q and Q' are equal to R, 

- in that the central stage includes R 2 matrices, 

- in that the inlet stage and the outlet stage each 
comprise R.N switching matrices, 

10 - in that the matrices of the inlet stage and the 

matrices of the central stage are organized into R sets 
(41 x , ...) each including N matrices of the inlet stage and 
R matrices of the central stage and the matrices of the 
outlet stage are organized into N sets (42 x , 42 N ) of R 

15 matrices; 

- in that each of the R.N matrices (311 lr ...) of the 
inlet stage has a single input (412-^ and R outputs 
(413 llf ...) , 

- in that each of the R 2 matrices (414!, ...) of the 
20 central stage has N inputs and N outputs, the N inputs 

being respectively connected to an output of each of the 
matrices (411^ 411 R ) of the inlet stage that belong to 

the same set of matrices; and 

- in that each of the R.N matrices of the outlet 
25 stage has R inputs (423 a ) and a single output (422 x ), 

those R inputs being connected to outputs respectively 
belonging to the R sets of matrices of the central stage 
and of the inlet stage. 

30 5. A switching device according to claim 3 or claim 4, 
characterized in that N = 2R 2 . 
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ABSTRACT 

A NON- BLOCKING DEVICE FOR SWITCHING ATM CELLS 

The invention concerns an ATM cell switching device 
comprising at least one inlet stage and one outlet stage, 
each of said stages comprising at least two switching 
matrices (411^ 414 j7 422 k ) , wherein there is a specific 
path between each input (412 ± ) of one of said input 
matrices and each output (442j) of one of said output 
matrices, so that the flow of data carried by any 
intermediate link (413 if 423j) forming said specific path 
is a subset of the flows respectively carried by the 
input link and the output link with which it is 
associated. The device can have two or three stages, for 
example . 



Translation of the title and the abstract as they were when originally filed by the 
Applicant. No account has been taken of any changes that may have been made 
subsequently by the PCT Authorities acting ex officio , e.g. under PCT Rules 37.2, 
38.2, and/or 48.3. 
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inventeurs originaux (si plusieurs noms sont mentionnes ci- 
dessous) de l'objet revendique, pour lequel une demande de 
brevet a ete deposee concernant l'invention de la description 
identified par le numero de reference 



I believe I am the original, first and sole inventor (if only one name is listed 
below) or an original, first and joint inventor (if plural names are listed 
below) of the subject matter which is claimed and for which a patent is 
sought on the invention entitled. 



A NON-BLOCKING DEVICE FOR SWITCHING ATM CELLS 



I Je declare par le present acte avoir passe en revue et compris le 
u de la description ci-dessus, revendications comprises. 



s devoir divulguer toute information pertinente a la 
; brevetabilite, comme defini dans le Titre 37, § 1.56 du Code 
federal des reglementations. 



I hereby state that I have reviewed and understand the contents of the 
above identified specification, including the claims. 



I acknowledge the duty to disclose information which is material t 
patentability as defined in Title 37, Code of Federal Regulations, § 1.56. 



Je revendique par le present acte avoir la priorite < 
«s vertu du Titre 35, § 119(a)-(d) ou § 365(b) du Code des Etats- 
^ Unis, sur toute demande etrangere de brevet ou certificat 

d'inventeur ou, en vertu du Titre 35, § 365(a) du meme Code, sur 
J toute demande Internationale PCT designant au moins un pays 
JE autre que les Etats-Unis et figurant ci-dessous et, j'ai aussi 
f| indique ci-dessous toute demande etrangere de brevet, tout 
"Ji certificat d'inventeur ou toute demande internationale PCT ayant 
* # une date de depdt precedant celle de la demande a propos de 

laquelle une priorite est revendiquee. 

Prior foreign applications) for which priority is claimed 

Demande(s) de brevet etrangere(s) anterieure(s) dont la priorite est revendiquee 



I hereby claim foreign priority under Title 35, United States Code, § 
119(a)-(d) or § 365(b) of any foreign application(s) for patent or inventor's 
certificate, or § 365(a) of any PCT International application which 
designated at least one country other than the United States, listed below, 
and have also identified below any foreign application for patent or 
inventor's certificate, or PCT International application having a filing date 
before that of the application on which priority is claimed. 



(Number) 


(Country) 


(Day/Month/Year Filed) 


(Numero) 


(Pays) 


(Jour/Mois/Annee de depot) 


97 08 604 


FRANCE 


07/07/1997 



Prior foreign applications for which priority is not claimed 

Demande(s) de brevet etrangeres anterieure(s) dont la priorite n'est pas revendiquee 



(Number) 
(Numero) 


(Country) 
(Pays) 


(Day/Month/Year Filed) 
(Jour/Mois/Annee de depot) 
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French Language Declaration 

Je revendique p^r le present acre tout benefice, en verm du Titre 
35, § 1 19(e) du Code des Etats-Unis. de toute demande dc brevet 
prpvisoire effectuee aux Etats-Unis et figurant ci-dessous. 



I hereby claim Ac benefit under Title 35, United States Code. § 1 19(c) of 
any United States provisional application(s) listed below. 



(Application No.) 
(No de demands) 



(Filing Date) 
(Date de depot) 



Je revendique par lc present acre tout benefice, en vertu du Titre 
35. § 120 du Code des Etats-Unis, de toute demande de brevet 
effectuee aux Eiats-Unis, ou en vertu du Titrc 35, § 365(c) du 
mcmc Code, dc toute demande Internationale PCT designanl les 
Btats-Unis et figurant ci-dessous et. dans la mcsurc ou I'objct dc 
chacunc des revendications de certe demande de brevet n'esl pas 
divulgue dans la demande antcneure amcricaine ou 
intcmationale PCT, cn verm des dispositions du premier 
paragraphe du Tttre 35, § 112 du Code des Etats-Unis, je 
reconnais devoir divufgucr toute information pertinente a la 
brcvctabilite, comme deftni dans lc Titre 37. § 1.56 du Code 
federal des reglcmcntations, dom j'ai pu"3isposer entre la dale 
dc depot de la demande- anterieure el la date dc dcp6t dc la 
demande nationule ou intcmationale PCT de la presents 
demande. - 



I hereby claim the benefit under Title 35. United States Code, § 120 of 
any United States application(s), or § 365(c) of any PCT International 
application designating the United Stales, listed below and, insofar as the 
subject matter of each of the claims of this application is not disclosed in 
the prior United States or PCT International application in the manner 
provided by the first paragraph of Title 35, United States Code. § 1 12, 1 
acknowledge the duty to disclose information which is material to 
patentability as defined in Title 37. Code of federal Regulations. § 1.56 
which became available between the filing dale of the prior application 
and the national or PCT International filing date of this application. 



PCT7FR98/01441 
(Application No.) 
(NO de demande) 



PCT/TR9S/01441 
(Filing Date) 
(Date dc dep&t) 



(StatusXpatemed, pending, abandoned) 
(Statut)(brcvete, en cours d'examen. abandonnc) 



Je declare par le present acts que toute declaration ci-incluse est, 
& ma connaissancc, vcridiquc ct que toute declaration formulae a 
partir dc renseignements ou de suppositions est lenue pour 
veridique; et <Ic plus, que toutcs ccs declarations ont et£ 
formulees en sachant que toute fausse declaration volontairc ou 
son equivalent est passible d'une amende ou d'une 
incarceration, ou des deux, en vertu dc la Section 1001 du l itre 
18 du Code des Etats-Unis. ct que de telles declarations 
volontaircment fausses risquent de comprometlre la validitc de 
la demande dc brevet ou du brevet del ivre a partir de celle-ci. 



I hereby declare that all statements made herein of my own knowledge 
are true and that all statements made on information and belief are 
believed to be true: and further that these statements were made with 
the knowledge that willful false statements and the like so made are 
punishable by fine or imprisonment, or both, under Section 1001 of 
Title 18 of the United Slates Code and that' such willful false statements 
may jeopardize the validity of the application or any patent issued 
thereon. 
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French Language Declaration 

POUVOIRS: En tant que l'inventeur cte, je designe par la presente POWER OF ATTORNEY: As a named inventor, I hereby 

l'(les) avocat(s) et/ou agent(s) suivant(s) pour qu'ils poursuive(nt) la appoint the following attorney(s) and/or agent(s) to prosecute this 

procedure de cette demande de brevet et traite(nt) toute affaire s'y application and transact all business in the Patent and Trademark 

rapportant avec l'Office des brevets et des marques: (mentionner le Office connected therewith: (list name and registration number) 

nom et le numero d'enregistrement). 

John H. Mion, Reg. No. 18,879; Thomas J. Macpeak, Reg. No. 19,292; Robert J. Seas, Jr., Reg. No. 21,092; 

Darryl Mexic, Reg. No. 23,063; Robert V. Sloan, Reg. No. 22,775; Peter D. Olexy, Reg. No. 24,513; J. Frank 

Osha, Reg. No. 24,625; Waddell A. Biggart, Reg. No. 24,861; Louis Gubinsky, Reg. No. 24,835; Neil B. Siegel, 

Reg. No. 25,200; David J. Cushing, Reg. No. 28,703; John R. Inge, Reg. No. 26,916; Joseph J. Ruch, Jr., Reg. 

No. 26,577; Sheldon I. Landsman, Reg. No. 25,430; Richard C. Turner, Reg. No. 29,710; Howard L. Bernstein, 

Reg. No. 25,665; Alan J. Kasper, Reg. No. 25,426; Kenneth J. Burchfiel, Reg. No. 31,333; Gordon Kit, Reg. No. 

30,764; Susan J. Mack, Reg. No. 30,951; Frank L. Bernstein, Reg. No. 31,484; Mark Boland, Reg. No. 32,197; 

William H. Mandir, Reg. No. 32,156; Scott M. Daniels, Reg. No. 32,562; Brian W. Harmon, Reg. No. 32,778; 

Abraham J. Rosner, Reg. No. 33,276; Bruce E. Kramer, Reg. No. 33,725; Paul F. Neils, Reg. No. 33,102; and 

Brett S. Sylvester, Reg. No. 32,765; and Robert M. Masters, Reg. No. 35,603. 

Adresser toute correspondance a: Send Correspondence to: 

SUGHRUE. MION, ZINN, MACPEAK & SEAS, PLL C 
2100^ejinsyJxaiiiflA^Ji^^ 800 
Jfcashingt on, D.C. 20037-3213 , 



Nom complet de l'unique ou premier inventeur 


Full name of sole or first inventor (First Middle Last) 
Georges FICHE 


Signature de l'inventeur Date 


Inventor's signature _ _ , Date 


Domicile 


Residence 

77700 PFRROS-GT ITREC — 

France ^pr^ ^ 


Nationalite 


Citizenship 
FRENCH 


Adresse postale 


Post Office Address 
1 1, rue de Trestriguel 
22700 PERROS-GUIREC 
France 






Nom complet du second co-inventeur, le cas echeant 


Full name of second joint inventor, if any (First Middle Last) 


Signature du second inventeur Date 


Second inventor's signature Date 


Domicile 


Residence 


Nationalite 


Citizenship 


Adresse postale 


Post Office Address 







(Fournir les memes renseignements et la signature de tout co-inventeur (Supply similar information and signature for third and subsequent 
supplemental.) joint inventors.) 
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